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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method capable of growing a 
carbon nanotube uniform in characteristic and directional property at a 
relatively low temp., and unnecessitating a purifying treatment on a 
substrate. 

SOLUTION: A growth starting area of the carbon nanotube 4 is previously 
formed on the surface lb of the substrate 1 and a gaseous starting material 
containing a starting material for introducing carbon is introduced into a 
reaction vessel in a state in which the substrate is arranged in the reaction 
vessel, and the carbon nanotube is formed on the substrate by further 




generating a plasma by AC glow discharge in the reaction vessel, or the 
carbon nanotube is grown in narrow pores from growth nuclei at a bottom 
part of the narrow pores by providing the narrow pores in which the growth 
nuclei are arranged, and controlling the growth direction at the bottom of 
the substrate. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



07.05.2001 



Copyright (C); 1998,2000 Japan Patent Office 



http://wAvwl.ipdl.jpo.go jp/P A l/result/detail/mairVwAAAa29215DA41 101 1917Pl.htm 



2/5/02 



(l9)B#Bft|fjf (JP) 



(12) & 



®m¥n -11917 

(43)£rfflB WEI 1^0999) IS 190 



/ri\T ^ s 

(51) IntCl. 




F 1 


C 0 1 B 31/02 


10 1 


C 0 1 B 31/02 1 0 1 Z 


D 0 1 F 9/127 




D 0 1 F 9/127 


G 0 1 N 37/00 




GO IN 37/00 C 


H 0 1 J 9/02 




H 0 1 J 9/02 B 






m&rnx *sr# m^mamo ol (£2oh> 


(21)ffiK#^ 


161292 


(71)ffiffiA 000001007 








(22>fflMB 


9 ^(1997)6^188 


j££&*EKT;*l^ 3 TS30# 2 ^ 






(72)^# m m 






«^»^SKTA^3TB30#2^ *Y 















(54) imsozm ■b—£>i-; : 3-D.-7om.m 

(57) [fS»] 

LJt^ft*|6l5r««|-tS*B7L$-iS<tT^-*;y^yf-jL 





(b) 



(2) 



ftfflVl 1-119 17 



? ^mamx-h^mm i izim^mmm. 

Fe, C o&tfN i coVvf;ft>co£JS£^rt&IWyi 

mffimt^%mi#.m3izmmfi-#>i-/i-±- 

6 fcie»«o# -tfy* y f- ^ -7 cosam 
&isttm&itox'g>&mim i -7 wf^Hcia 

[ urn® 1 1 ] wERjEssrtoff* ** i o - 1 o 

[ft** 1 2 ] WSES&l?a-Wt&v( 7 a««« 

[i^jsi 3 j wsm*izm:ifcm±.iz*-x 
x-vmmrnx'b^x . 

(a) mmz. mniitvxmtmtu imizm 



*|S]SriS*a?LfcJ:0«*Jt-C*-#y-t/f-a-7 , S-« 

[ mm 1 4 ] tsmmmmizTfr i-v^mt^ 

[ it im 1 6 ] wjEAtfceu $ tuzmmmiz m 
[ m&s 1 7 ] asttaffifctwE-?* ? £iss l r me 

*JS1 5fcEtt«08am 
[M$g 1 8 ] miirfLmtK WMmizX VMtf&h 

zmmi 3-i 7fcKaowfi*ft. 

[Ht*JB 1 9 ] fitEjjc*«E*fF e . C oRVN i 

b 1 1 a**tri»*a 1 3- 
1 8<o^-ftamzim^m^^m. 
[ii*ii2 o ] mn*-x>-r /f- i-^fitf. 

£S*3r#*<sogfc}M»fcJ: "JfrfciiSil^Sl 3-1 9 
[000 1] 

fc^tmx\ mz. YHHutm* sTM%t'(r>&§t. 

[0002] 

tt®klxm^t>iXh*-#>yT4><-\}. «6**»fe 
±SE * A^T v ^ cow v PANS^f./ -f-^coisr-l* 1 ^> 

• ^niik. H^-ftL. 8 0 0-14 0 0'CT'M^-fE^, 1 

500-300 ox:-cKsa*!i3*r & . i 3 l 
x®t>titzi}-x>? r a ^-img'&m.m mm 
m&c&ixR^mznxzx-vM&^wim. m 
£?®WM*m&mmv>mmmMz%&mt ix 
mmtix^z. 

[0003] Ztiblim£&itftM.21xtz*-#yi-; 
XOitCTff t«r -5 T L fc t COT'* § . Z^lZ 



(3) 



fteSPN 1-11917 



[ooo4] zK^m^mmm^-fmtc^. 
i}-mmztt)ibz.t&T<7)tti>ox'h&. 

( 1 ) t 4 A-fcOlvt 

tis&tih? r a 't-mmii-si&m&zc^mzi 9 

< Stftt* 1 k A^^T i^SW. *4>fflJifc k* 

fcj9£jfc^#ssiR$ftTui>. mmm 

[0005] HTKiCofc 3 WB©*«*ttt=ov^T 
©PANM-^7T>f A- 
cO^Ht-ftSaa. ?^^<9 30£>±&7'n-fcx£igT-£ 

HtM*f£«:*!;l S^kKJ: 9 gSAftffl i ** 7 r-fA'- 

■rk#*DS>iVO^. £-) LT1#^flSPAN^-** 
y7r^y<-(C{iiflffl (GeneralPurpose, GP)^V- 
H, iiitA'ft&K (High Tensile Strength, m)947 

©f -y fl*-,t:>7r 4 A- 

f >y * y 7 r 4 a- e»i**tt f 7 4> o < 

[00 06] ^y^x-XJRtvf-iRftSMWtliPAN 

<Ti«tffi«jyr&ffi»§^*u $«H»>ffll8k 
Mttt (7^) , 7>-?'a. Hftnffift 
>• ) & k'tft y ^&«T1&WT'# h . ^ y 7 x -x^ 
^•yf-^*«8t«i35»1x*(High Modulus, BO^T" 

•yf-*iat«BtUG P/U- KfcSLT fe "JBBSWt* if 

®*« - jK > 7 7 4 A- 

-fe*>Hm$r 1 0 5 0'Cfi^t^L^*^rt^i*93i 
», &ii»f £«k LTgfcUifcJKSStfSmWfc 

WO**, 7 7WA'-CT)S^|6]tI*$S-«ftS*|6]^ 
«K03 «®*<£* «VC^S . £14 1 0 n mSSW 

a^eaa^A^Tft 9.77 a ^-mhixtzm- 



Ii7 7 -f A-<J5jfeJBK F e 3 C aWEflEt S £ k fcfc * . 
[0007] ft6*l&7r4 ^<-tt<W>*»4)+ffif-a- 

oTT'l. JSv^ffl5li<y-fe*y<^ft»jBt J: 9#£>*i 

G. Tibbetss(i^^>-^xS:fflu-Ct>Pa=5r7 7-fA- 
**»&*lS;rk*J. Crysi. Growth, 73 (1985) 431 T 

[0008] »ffl^*ffiT1iS«tMJKi&#ttTfc< 5/ 
-T4 >-^ffi(Seeding Catalyst Method) t , fii^S:^, 
ffl+t*j»$-t&iii[iilJltJSEft(FIoating Catalyst Metho 
d) £ . iSSDWittT-fi 7r-f^ <-Og jWM < SHxfl] 
^ofc^KfcirO^v^ gftlshioka t>\t*vV7if 

Mz*ntzmkm&m-mYj^<nw&*i**m^ 

hZkiz£*)7T4rt-e>mmti t fo±.i-&zt. ttzM 
Mb LT7xD-feyi^S7-fe^r-fef-r-^-f l-coii 
S Z b iz «t 9 $ h (c 7 7 4 v *-oH»jM6lL 
-f-S^t^Carbon, 30 (1992) 859 fcJiU'Carbon, 30 
(1992) 865 KfeVvclBDHLT^S. 

t o o o 9 ] i^-f -r yrmx-n ^tit^r^ ^-im 
mi tzbizi. *)immmmt&mt& . -r 

^r*>*» 2 0 0 0°Ctf&X'fflBffi&tm£L. 2 5 0 0*C 

1&L Lt: 7 7 -Y /N'-TliS) i 9 ftS6^Jlfll&M;%t L 
CrU. £ixt>c07 7^A'-$-28 0 0-CtXi:T'^!ia-r 
2. 1 7 7 '*-JMbP£ftJB£& SsKU ^^'-f 3 y 

[00 10] £<ifeO«aS:^*WK»Si;. PAN 
t y 1 5 0-40 O'CW^H^-CIS 

^b. Hi'DML^sWtaS^g-CS)!.. -«r*>^l 300 

vw&n&MwvstmitziitimmncDttn b . 2 8 0 
fc 1 1> =5ro x ®% amm Lmmm^umiz 

hh. Wftm&K&btiiitstomttBXv+Jk. pan 

ti^-tfy 7 7 'f A--cttwamn* t o . 3 4 4 n m 
*>is;«M*-^y77'f A-r<i24 0 o'cw± 

T«a«S£)56t k^^iBiaHtfO . 3 3 6 n mg£ 

e>mj&>*t>tBmx'*i. 

[00 11] W±imitzWW;X''i$t>ti&ti-Xy7T 

4j<-<r)®imuma±x'bii)<. zix^aypx-imt 



(4) 



ftBPPl 1-11917 



£. 

(2) ^-tfW-./f-.i-T'lcoVvC 

f-a-yfcBftf, *-*'>tyfa- 

[0012] *-7KV-fyf-a-7*<7)$?at{±^«^ 
<^8lLT2«Wtt4>jiT^*. -eftiitf-tf^r-f 

-^*«ftk*j««ij»aw2WHfc*ash.*. ot 
h. 

[0013] i ) imzm^Km-im 

X°hZ>„ CKTXt^&fl^C. E. SNYDER£j&s|!BS&|?gw 
08 9/07 1 6 3fciEttL'tuS. Z<r>Hmi. KJE 

B*fc&»®8fi£F £gA t T i) J & a -7 
SMTCfcS. dClT'fffli LTti. mUtt-TV, x 
?>\ 7*D^y. 7':?>-. 'V*ft>\ v-^o-M^yS: 

£7tJm#Xi**OJtJ±l : 2 0-2 0 : l**a#T 
*>9. NtttiFeJtgL ^SV^iFefcMo, Cr.C 

eit:imn<7)ifi-£mmmzhx&*) . 

(fumed) T^5^±fcfMt$«Tfe<*SfetjSBISii 
TV^ . Rj£&Hii5 5 0-8 5 0*CWlcHT\ 

saw 1 4 yf-ssfc loosccm, mm* 

■§tsMM$Xtf2 0 0 s c c nigffitfJJi L< . ffltfjrP 
S*A LT 3 0#~ 1 B#IS^ST'^-*yf-i-y*M 
JITS. 

[ o o 1 4 ] z -j LX&e>tLiA-#>*3.-70MR 

liitt&# 3 . 5 - 7 5 n m &BET* 0 . UttS<0 5 

-10 0 otetarf >'tf>lHgfltJi<±?-:l.-7' 
oM^;:WT^;: : $: •) , f- j.-7^m^^^-+'y^ 

[0 0 15] 2) T-^K*^ 

Nature Vol. 354 (1991) p. 56-58 (cKtSS$itT^I» . T 
-^»^ffifc{±. 7;U:*><1 OOTor r<0#H^+T' 



-7 r (iEg4~3 0nmt-*?$«Jl//m. 2-5 0SO 

zm-xyvMmmiimzwTmmmzm&ztx 

^mz'kiz^^Tn*), $.t&m+3.—~7<mfe<rm 
rn&mt o. 34nmt^^7r-^ hcommwmizim 

[0016] T. W. Ehbesenfettr-^ttlffi-e 

^-*'>^/f-i-7"?r*«lC^-r^^S-Nature V 
ol. 358(1992) p.220-222fcie«LT^S. HgtCIlg 

+Tlmm|tLT*t|6rt&J:oI£SU M-)A«5 0 
OTor r^B^T'&l 8V. 100Ac07-?Jfc 
5 0 OTor r JilT/ik*-*'^/ 
f-a-^W^Ii^ < - 5 0 0 T o r rllEVt&fc 
0£j£*fi&fcH-&. *agfefr<?D5 0 OTo r rfc*fc£ 

jt^+o*-^y^yf- J .-7"tfo»]^(i7 5%«tt 

h. SLAISTJfcaHfcStffcO, JIHSifcTyl^fcLT 
t^-^y-hyf-i-7'coiRm^iiffiTL^. 

[ o o i 7 ] 3 ) »s«iS»r5XTtfe 

j:^*-^y-r y f-i -mmmzmmi-i mmm 

¥7-6 1 8 03^ffitc^LTV>S. dfitiS 
k , 7/l^y#X&fc'?)f?BmT\ §ls^ 1 0 OTo r 
rJJLhoETJfcU »MHz<oWffl»fcJ: l )*»+t:» 

i>. z<?>®„ r7Xv+coia«{i5ooo-2oooo 

(Inductively Coupled Plas 
ma) iWnS. 

[ o o 1 8 ] %ts. §>fB+3.-y'v>z k i-imiz-?)v 
[oo 1 9] &±zmmzikibik. muz™?*:? 

M-^y7r-f/<-ll ICWOfa-^ 
fflgm3t* { lgjtLTV^^0i (a) K«tJ:?ttBtt 
5r^L. *WI*fiJfflLfcilMfflft»JWffiT«lill (b) <o 

*<r)mmiziuxtimm<o6imtf& <mtx a o . 7- 



(5) 



ftRPPl 1-11917 



■^^-y^mm am^ftfflmm^zz. mm 

/Pf-ar<0*^)BfBSHSrEll (d) tzWcf. 
[0020] 

Jdfc-fS^Ctt A. G. Rinzler£>|±SCIENCE Vol. 2 
69 (1995) p.1550-1553 C^SftT^S J: 0 lZ%-Xy 

5. £ ft. Walt A. de Heer £>fiSCIENCE Vol. 270 (19 
95) P. 1179-1180 *>J:KSCIENCE Vol. 268(1995) P.845 

[0021] v - — T-f y^WKSfflv^gfc^jjiffiT't 
*KaK*8 0 0'CS«fc*<R5&t4«fiSI 

;i/7 r xKoDtf- y tftfifk l^-ffr-o tz . £ fcgtt t 
[0022] 3 h \ZT-9WMX\&jm$&*#MX'h 

JS&Wft 1 0 0 OlCttit^Sfc^W. gfleJbfcBJg 

ft. 

[0023] ULh*»4>a»S<i4 J: 3JE«HO«*^4> 

■rare*-**:. *»#oB«tt£ft4><ora&&£»w*-*- 

£>£fcfc$>§. 

[0024] it«W(ftiST' 
[0025] *JHB*>«0>BWtt. **±C1*tt4>*a- 

£ fc iZ J> , 



[0026] *«W<o<fiwBWtt, Sft-B^fitttfi 

&Jf«1-l>£fct;:*>6. 

[0027] *«Ba<o«jwiW«s S*±(c«f^co^ 
14 $• * I fc * - tfy i- J + a - 7 «r * & £ t 

[0028] *5HB«0flW)BWi, afr±£tt£aHI 
[0029] 

a^o-lWtc J: J77^7?:»?« £ tCJ;-5"C 

at 1-4. **seomoi8ft^m«r-#>'-*v 

-JW»17*-^a«i:BWIt:K»(IS*iit)Of* l Js a 
[0030] H2{±aHS ! 5:£EA*«k0+TjE*O«SHBI 

stum k * & k»> < ti^D-stmfflJS* wmji 
mv, ztL* vimmmizimT'v-m.m®. mm 

/o-smjiBE^*^ 1 0 0 o^xA)u&.Tx-mmm& 
mi omAtiTOiE?), «««[osigLfci5*e* 

i^V^He, Ne^rk'Tl.^S) . ^fiST'o-- ^figBf 

r-^Kmru^o-^iktb^tttE^'i oftcvim 



(6) 



ftfiPFl 1-11917 



[00311 r-^»«£fcfcv^*-!K>+yf-i- 

Xrt^ftSjiSttWTOj: 3 t,z%x. t,ti6 . -f 

[ o o 3 2 1 iKc (SEffi«gfr^x?h©E©msfr 

^XvfcovvcBWftfi. f^eD/a-ScWi. ESL 
5. ffiffl&tBtX^X^JH&Kl ovwtfMJTFtf) 

Batm^-tsr^xvT-* 1 ?, mstJK* { «<. x? 
X-?4> fcMWFM * y offifc^Sco+tt^mSi t T ^ 

msjgim i o o*c*^;s< t 1 1 o o o'cgjrcS) 

5. 

[ o o 3 3 J -2r. jdltffi«rr5X-efc:«T-?SW 
fc i £ i>cob , IffiSS^r^Xvt J: z,-m.&h 
0. m8Egt±e<, r^XY+Tiim^-f^yAW 

i o o 0-2 000 o°ctof-f?>. iSffiSif 

bill. 

[0034] *9mvm 1 v>gmimx'i±. tjstoss 
ra-ittm#wm$tii. 7-?im&x'\mm»w\- 
wmtirn^ i t tt&ar*»rrc*> * . 4 i§£Ei« 

ii*»<ofcW5ff*Bnfe?& & . *»bbo» i o^mx- 

[0035] *WM*i-#'y-+J+3.-7~<rM2.<m. 
<0«S*ffiTft^T. (a) SftK. BSDS-^LT^gB 

t , ( b ) msMn<7>miz*> m^mm^t lx s 
&M3mtmm.iz* t )mibx*-#>i-; j f-±-7 



[0036] C:«»2<^!3g*ffiT«**iBfci6ttfe^ 

ixmLtm-tzum*. miizniffiizm-ft^x? 

X'tfl. 

[0037] Z\<r>*%wm2<?)l5mi.. &#±.lzfi- 

-r^&^ithumx'ho. s*±wttt^-^ 
-x>-fs^jL-'?zmm&ti j £i>^ktfx'i*h> s 

fc . h & i ^ittmnmmxz&coti - # >x y ?• i 

[0038] 

[0039] ft^aaoawkfcj: ot^-^yt/fa 
t*^. 4?t, *a»»«<^fl:teJ:oT*-#y^y^ 
h. Z<r>£o£m*Uzi}-X>i-si- J .-7i8.£fflit!i 

mm^mfxa<ztizxr>x. r^yrx^-t'y 

[0040] -(t^ffi^^kS^fc^-Hf^Xyf-a- 

Et)L<[4ffiffitilC0i|i3>flcfcl,Ttts Fe.Ti.V, 
Cr> Mn, Co, Ni, Cu, Nb, Mo, Pd. 
W. Pt^^Mf^Ji. yy?J4 Kt£*XVS i C 
^r^W^iiS. £nA><7)*-CJ±, |g-ft*sg<?3BbK^ 



(7) 



nmvi 1-11917 



[00 4 1 ] Ztlt>0)tf®frt>%&A-#>-)-/1-*- 

[0042] mmm-t hxmw±.^m^^h-nmt 

[0043] ^il^co^A^^^S^i^W. 

mm$x4>mmt mmz,-fm%i?mz£ -?t# 

3* V3r fcW/Stt#7. , yU7 #& fc* £ ffl V £J1£ 

mwttz t s 0ij i &m*±.izimmz!$.m tx&h » 

[00 44] $£>«ijffl§ft£:fri£fc LX^co-t-ilV 
^t'^^'Sfif^SEM (Scanning Electron Micro 
scope :SHifMi) ^t'T-m^li^SftiCBBI* 

-tsc: tie* D . ■toat»{c*-*ysBj«lft : F*««s 
Z fc A^IE-C* S . £ <r>^ii^ £ WA&H^ t'O 

Jfc«$tf*;:fct>»rf&?*.5. 
[0045] fcfc, rjgate^j (coV\TI4BlT<0 J: ') 

?j fcPrV\ £iiJ:9Mv3 ! 3rt><>)£ mW&Ti fctf 
r iTOfi? j X 0 1> § e> < H : F<?aKA%Wffl 

li£<. fc^3&14«fc&gLT#^h&a>lciD£ 
<t*4. ±fc, 'WB^j fc rffioa^j Sr-Mtt 
rjSt&^j fc 

[0046] rmfmm%nmi4 $m-w&i 

(*T^Jt SB. SiaSJRl 986^9^1 B3&rT) T 

[004 7] r+mruiHPfcv^fcjilctt-ewBa*! 
£%^U2~3.um1lJ&&>£>l OnmgJgaT'fc U # 
IW fc fc £ Wi&gtf 1 0 n mSft*»fe 2- 

X j < 1 9 5^-^*2 2~2 6ffi#SS) . 

[0048] tts-r a fc . frsw^visa -» • 



[0049] r jjJSflS^flBBHgW) "StSta^TD 
/x;>" ( 1 98 1-1 986) Tli. fi^<0;*:££ 
(S) ***SJt-€-l~l 0 0nm«»t«5: "j@W3 
(utlra fain particle) tW&ZtiZttz. tht 

i motmmTiitiX * i o o- 1 o 8 m< <^ojs-y 
v&s mm, ±ffl&z. wm m. zeaajRi 9 88 

*2**-^l~4fT@#«B> WIW'lHW 
1 2~l 3frl#!S) . 

[005 0] J^Oj;3«MR6WrlK«SrtJ.«iT. 
&mmtZ&^X rmmSLTi fcttl nm-HS/imcOfc 

[005 1] MIC jetSfi^SfflV^V^fc LTJi. 
^StK. «>Mi«»X»^18?aBr fc'c7)lSM(c J: & 'J V?' 

[0052] ftflW^^S-^fttc J; o . 

^&5Se«Bi*»miBfcfP»tS*ffifc LTIi. FE 
(Field Emission <som-?iST-ffl^f><xSgffi 
^STM (Scanning Tunneling Microscope: h V 

h. ZhXzxmrr- n-tti-&i> : JAh<Q'fc(0±#>t> 

ttnfimtftizz&mizvAtzmx&zv 

xto%m%®x»/*yy*'fi->xKmvx*:-ivYt 
Ls ^±i^^mimtx^-ju¥^^Mm< 
m-imzzx-bi,. 

[ o o 5 3 ] ]&t0>nmzX ->X'&t>tihi)-Xvi- ; 

(a)~(c)tt. mfol±l,ZX-Xy-tSJ-x.-7$, 

fmtm$2mfc2nt:m>*m£tmm®k. ixm 
Lfzh<r>x\ ms ( a ) temm+im^x&mtifi: 

ik-k, H3 ( b ) (i»J y 7? 7 -f -SiTjSrfiJffl LTJ9r^ 
03 ( c ) li^jgflSJt (lI^KftsS:*^) £ 
[0054] *«W»*ifefc:]Bv^S«f*fc LTI±. £ 

fc>S:&. 



(8) 



ftBPPl 1-119 17 



[0 0 5 5] *>X>-fS1-*.-7<ni8.%imkLX 

lis *m*mi <vw&m~cii$%i7a-it?mzi o 
mi<m^ti&. bit, £h&4>#ifcfc'oivcott 

[0056] *»«<0» 1 vmm&X'li, l&Ltt 

[0057] a*cr)ffia^T l*: k z hx\ wxm^ 

rt^S\tT10- 6 /N'^^SjSt«EtLT*^, 0? 
*»AJB<>MBB £ fcKfc^rt fc»«»t:aiA 

[0058] RlBSSrtt^A-tiiaHSiAffl^KWfc 
y?y, ^k^rv. ifi/y, 7-tfi/y, ^y-tfy. 

^£-£tr^yy'-hU/k 7-teh>. 3L^jVT)Va- 
;k ^-f/kr/pn-zk -IMUKX&tteWf 

zti^co^x-hij- t i^^im^ms^&sm^ 

.t-oT^TS^S too. 
H*i: 4 JRfi<0**Cptt«j*«A 0 < < T t> 

[0059] ^^^RjB^i^^AttlBbJ^H* 
S*i"OV&fc£*T» X«* r o-ft*fcjlSL-C7 , 5X-? 
£&££-t!:T. ;*-tfy*y?-:i-rcDfi!yi£»*ilffi 

aa^o-jHst LTis, mm®, (rf) ^ 
nmmmix^xi>fr£b%^L. toffi^mkumz 
[0060] *-.-K>^yf-a-riir5XT+fcWB 

§ flS «ySO*|6] fcjfi** § § . d 

timm.mz%imixmmi,z-?4 tnfczmK v-ry 

+CtJ(t&lKi[OSIi8*|6|t:*-*y-J-/f-a-7 , tJft 

irs, ^rawft&ak m$M&Wi8. m^mm 



[006 1 ] «itf . R#2JBWH»«DTB,, , t— F 
•CI4, 04 (a) fc*LfcJ:aKHK8iPW[Ott*4"t 

n,t-KTI4H4 (b) 5?LfcJt3fc«8HiP?«Ott 

BWLTfc. mzm? £olzm&lXt>fr£h%\,\ & 

[0062] 3rfc\ 4 00-900 

#xe. js«s«««a«*KetTi8«-rskji 

[0063] 3S£^o-Srtlf: LTW ?o»*JHvtf: 

iafto-wtH5fc*i-. i msusssk ixmm 

X'hh. 14<i^n»£lftlRLsfi:V\ fc&UUlfcA, 
t'«JRL^v^«c*;W^-. 1 5ttvf?oifcf6S8. 

1 6 htm yu-*-> 1 7 f- yrsas&miX' 

S>6. 18ttXr^*A**C, 1 9l4n-^»J-#yrt 

WOT-?-. ETl^^y, XfxaSit^ri:'A<iS 
*yic J: "5 ilSTJ? i,ioizLXt>i>. 

[0064] zomsizis^xii.. £-mtb*>uy-i 

X mt\f^\s» k. sMW=J6tT«R*fcli** 
»»rti=»A'tft. ^AfiORJS^SIl lfiX'<7)&#X 

-r&. iot*<oRjE»»i lrtoff^i, witrio 
-2- 1 0^«A;K0«Hi»feajlW4 £ ktfTSh. 

lz£*) Rltl i k #T* * . i:t7 7 f> 7'^IBSi5 
[0065]-*. SS£Xn-K«^^«Ek LT=?t3 



(9) 



tfim i-ii9i7 



0 V/ c m JiLtC* * £ k ##2&T'£> & „ fcfe. i<VF 
fcfcTRfcBTtB?****. tfUff&l OkV/cmgJg 
[00 66] fcjs. ±&Ltzbls*)m.R<?)1jfob/?-# 

* LW>: k & if w»^W*flW# thtii, 
[00 67 J H6{=>fltt»ffl^TXr-^y^-yf>A- 
:/£jS*3tfS«*0HHfcw-r. H6fc£vvt. 2 1 
2 2Ji*f|6j«ffi. lliaS*T*«. 2 414 

7~Xv?Xb-fcb%-oX^&. 26\±tfxmX%, 2 
7liv-? U-tfvrk yra^JfirSSfSURC 
ftS. St. H^lTV^l^. SttOiBJK*-:?-. 

th^ifMRMSHTir^. JSfc. 1E&NOEfttii*A1- 
S^tfflBH^fffl, »A*^tCJ6fC»mm~l 0 0 
mm4 TOKBC^StcPBT'* & J: 5 LT*S . * 
fc. *fl«l«S22^»**;l-y-24!4xn--y^"jyr 

[00 68] £<D^!l;:fclt£#-*V^/^ju-7 , ?> 
RffliWitf OT«> J: 3 <c LTfr 3 £ k * J T'£ h . i 
t\ &£8tt2 1 f»jo£**A^- 2 4 leg* 1 fc-t y 
V LT 2 7K4 0KJ£$§52 1 rt£>9r5E?)JBE 

TJSfcT' <Witf 1 0-^«*yP4T) »»Lfctt, £tt 
*/i>f- 2 4 £ 6 0 OTCtMR L , WMMX ( fl* If T 

mm 4 yx-ovmmzx vmst &z tar* s . 

[0069] KJS£ft2 1 rtfcBfSOE^^e«LT# 
htitzbc\oX\ WHatRFH^^ajnLTr^Xv 



2 1 rt*Ka»«L, «*itf5a*tsafcLT3i»fea 

* 11 - 7 1 Sr^+tcK 0 ifrf . 
[0070] J2UJWI Lte*«WO*Jfefc J:fttf . »n 
m-^XS 7 nyc7)lg$rW Aft 1 0 n m-ft 1 0 
AtmcOft$(0*-*V^/f-a-yt#* £ b tfX'% 

* k L T V * OTWW^ *aj^ S T M & k«t 
^>-?>f ^ovv-yofilftf-^k'iO^yf-i-T'^ffl!!^ 

ft*£ LT fflv i i jfcffl Witt fctS^i ^. l> hh AM 

itzmwmmzb'co&mmcotiLK. mumw<n*m 
mwiw$mmwmb ixhmm^mx-h^ 
[007 D <mz. *fm<n&20m&fm.i,zr>\\zm 

*»flH«»2<0*tt^)-W*H7twt. £<7) 
^ST14, t-f , M7 ( a ) mf ( b ) ic^-f 4 5 (CS 
#l^)«I*fc«ll?L»Jftll a^»*t*. =5rJ3. 

£ btfx-t i. »c. 07(c) (c^t 4 o izmm® 
ixtztmis co&mz® 7(d) tzmrt 5 nfl»«2 $■ 

f-i-X4 (17(e) #BB) . 

[0072] £<o*jsfct$tt*wit lt!4, mtim 

tJf. H**ai 9 9 6*5fl#5 7Jffci4fiBtlll»S 

[0073] mm . A 1 10«®5r«MW 

3M^jlK*^?S) fcl*fik*C«L. S«<oaft£:li 
ttUMttsMKriaK. Witf l 7x;fc:Sje$*T*»fe* 

fi04^^MSt4 , )li(cSS (1W*I«!) T^oJJBBI 

im^t^«m^#^insiMiJt^#i £ k* s r& 

l>. d^*B7L«a:@{45— 200 nmgJ^T'ft , ). 
-^T$"lffli-ri.c:k* ? T'#^. =5rfc, ^WT/US^^AJI 

* TfiO WWtU^atc iiZWm&KfToZb&simb 

■thb\,^m&i>h&. 

[0074] fflWi&mb lXcr>A 1 1«0®J5{4. ^CO 
Tl^-rS£k* s t'&, WilXO. l~10Mmi:-rs 

£t*^ &. muz a i flfci&matett. 
[0075] £<o^tcfc(ts*-^yi-y-fi-x<7) 
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xu. f$.%(r>mftm%i-&t<r)Z%mzm®. 
ttfx'%, -e^id^itfot Lxiimufymzmf* 

[00 76] ^OJd&tf-tf^y^-T'CDJ&flSr 
»3 1fc, #*gAf3 4. 3 5. #*#E§v5-fy3 

5-3 8, fi*isjtm<^s«t*/^-3 3«*«satf<i 

££UB Lfclftft**-*-* . gf**/^- 3 3 (Sfcft* 

ux.j-u>%pmmxmAtimx'h r ). m*32 
imx'comm'x^sm^-t^hXo tseasfttu 

x^vKr&mnmvfxzt'zmx-t&'gX'b'). # 

o . # 4 f 3 6 li * y/^n * y - 

->T^i. at. ft^vvr33frt><rrmm±wt 

maggot <?>%m&£jtitz28zx'% & . 

[0077] £<7)^Mt'<7)*-*>^y ^-A-yoMat 
12, 5fc?\ ^3 2fc LTSIffifc«l?l£:frtSS*£ift 
SU »»5'f y3 6A»&RJG383-2rt£»SiU * 
5fcJ6tT 3 5A^«^ffi3S^ifcli«R 

#xSrJ5t«oSaitmLTRJEgS3 2rt£J9f5£<7)fiE 
*l::«M$L*:KBT\ ffi\mv?3 3 ££*TlT»fc 
1 <aiaK£»r£<oaKfc*R&3-£4 . «*3 2c0iSJg 

{mmiwo mt%.itztz*>x\ #xmK83 
4 frt>mmtix * «a lt ag<4= 3 2 o«s 

/f-A-^«c*S-(i-6. £OBS?)RJS;gfs3 2l*l<7)JE 
^(21 Oi-l 0 5 A-x*;UcoKHk-fS<?)*W^L^. 



[0078] Bfat-f 6JS*«**»^^i: £*T\ $ 

zm&zi,xfrt>. mmv—rixmfcizj^wzM. 
[0079] mtih*-#>i-si-*-7itimi<o& 

*-7<m\twfan&^m&<nmz\mm?t% . @ 

7O0tCli«fUBl«« 1 a 1 a±t»ircttffl-f 

[0080] *-#ytyf 4 -yc9MSMl (r 

flMf£T'*> 0 . «£tfB7 ( e ) iZmtX 0 fciWL*»fe 
HfcajLfcttfBfc, *6V>I1H9 (e) fciSf JSfcM 
?Lrt^+T'*^'±^ o/-ctll:t5 £ t ffX't h . 
139 ( e ) tC^»(J**£TV)j£i|^:f§3\ $ 

[0081] do^-c^f-fLS^-^^yf-jL-y 

ti&nm— ♦r7S?oycDgS£3rU *£(2&1 On 

^h^x-m^m^mm^s rm t'^mn^^i 9 a v 

[0082] mz, *JW^2<l^Bt*«fciJ»t*ft 

iii&mzmm&fSL&mt. -?x?<nm>mm<\<r>w<.w 

mzfi^Xi>£^l. ^ffikkHriXiiX*). m%cr>M 
WmZ'% & *», t, jBae^ . W^R n m-^S n m 

L.T*»^S7cSffl»4T3 0 0-100 0*CT'7--/W 

[ 0 0 s 3 ] £ £ x-mw. 1 <?>mm 2 zmnrntz , * 

-Hfytyfa-^MJ^ K-TSiWfL3S*1-6 
TMit» UT** 1 <D]*£ffl tcMtf* . - ^ 5 

t LTti. ^ Kt Lxmm^xhtwm^nmn3 
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1 0 0 0 n mtoajL^Sttf. SfcHftttV *SW4 

t§ ; h . zcr>-?x? 5<m^ut^m^ 
Tfr s -*> KoMwmaz i humtm mkmm txn 
h. z<7y?z?<r>B$.<r>%&^ 7;u$-^a 

fig? £ U T v ^ 7^ S -fJBSrx -y f- y ymmmz 

[oo84] mmm^mcomtzi,, ix^MfHif® 

•y^IyfV^S (flaRfi'B. E. Fi sher^Ci 
ORevies of Modern Physic 
s, Vol. 55. No. 4 (1983) {c!fL<E$ 

3 * b ^«LoSPSO*J8P14 ft f S fc T A- S - 

[0085] -I<3J:33r7X?5fc»la«0JS*«2£ 

T\ "?^^5«?>#t4»?L3tf5JKa5fc:{fl[IK-4jRJia2 
M--fk, HOJ:p£?*?5*>*lll?l3£Elftl/C. 

[ o o s 6 ] act. vx?nitwmztiL-mitifittth. 

m» 1 it?X ? 5 2: , iMIt JC t T SSHWCiSul: 
ffiflKISSLT. Ni. Fe> Onml 

mmm&izi. vm-th tm 1 1 ( b > 

tz&m±Mk^k%r>X\^hWX'Z1XZfom&2kL 

xm-thzttfix-zt. zzx-mwi i>t 

<«l**fc^JStt^Offl-&^+"C3 0 0-1000 

°cx-7--^ri.^i» ; t x\ nmm x 0*3*8* 

[0087] iW«ffi-C±ie<OMfcB«t LT^-iK^ 
?-*-~?4 ZktfX'Zt. ZC0i§^ ~?X? 5Jb 

<7i±smm 6 £*<D$tmitzimx'*} -xy-tJi-* 



[0088] 5 fcaXW-fk, 01 1 

(d) cr>Xolz-7X^5ff)mH3t:^mVX. m&lk 

t. zoumx-it. %Mfifc£*)mmza<.%mws.x' 

£.tlZk*ymttizffi±. toiWttnXttMln 
$H**MI,zmiZ J £2> Z k **? §= i> . 
[0089] Z <rynfcmt>tih ti-tfyi-y 

l±mnm-?7$?vy<7)W.miil. I?l«10n 

m-m oum£%&. tt:. mii<Dm#z%.Bkx'Z * 

C0X\ *}-Xy+Sf-*-7<mmifflMX-%, 
«^ta#kSllk Ltz ]( )-tZ>Zk1?X'%&. S(c. 

^a.~7<om, t%h*> : mmi±mzmbkt&£ix 

^c^X^mm^STM^k'c^m^^^ 7D7 

■sixm^&mizimzmtfxw 
*®jpi^k'c7)^sffi^®. «iur«H^55RSttfl: 

[0090] 

5atWl 

^ftROJJr^HC. ttS*^2 0 nm(0F e N i 
(Fe,. 5 N i 0-5 ) 0)ffim?Z. lumnuzmm 

i o w®B.<wtwm k%&&o izummiz x 

TtJJ-ftS*. H5^-f«jiO^ac0*;^-14±<7) 
Bf^fiLltCiSSL. RiE^Sl 1 rt£ 1 O-^^^l-t 
9lz£<09miK. mz. S«cr>|SJK5r5 0 
0'CktT. x^-lxy^'x, ^OV&tfXRX/TmtfX 
£fixmx&i&frt>mAL. zti^tixniML-h* 
1 0/U^;k xfi/^KlA'x^k 
ff^ 1 0^*;Pk Liz. Z<nW&xr?4 9*3%8ffi& 
frt>-?<17a%t. (20 0W) V-y^-y^?: 

^. K0ajL3t51^«««ffi*FE-SEM (Field 
Emission-Scanning Electron Miciroscope: S#tttB^ 

nmz&mLizi&irX'imi 2m ( a > t^-rj; 
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12(b) ^-ti')(c*-^y^y^i-y*^»c 

lim : f<r)7 : £jl'7TZti-X><?)mffiVM.t>tLtM- 
tOO 9 1 ] 901012 

EjS»«<9£ffi_hfc:, N i , Fe. Co, FeNi (F 
e 0 . 5 N i o. 5 ) - N i Co ( N i 0 , 5 C o 0 . 5 ) . Au& 

if a g <7)o *><r>^-ftifr i m^tthimm-z i ^ m 
mzmm-mi oimm&itztozmb ixm 

■f-i. i 4 ckbu:. -e Lxw.mm%s 1 1 1 1 o-«^ 

^/l^T^Ud&tvl^- 1 4£6 0 o*ctc» 

)Vb LT, ^y-t'XDfl-ffJiO. l/U^/k 
Bil^'^KcLTt. *Lr?4?oi«aB»l 5*> 
?ni£ (2 00W) fc&JgS-ti-, Vvf^'Srli 
«L"CKJE»H1 lrtt7*5XvS«^3* N 6 0#IB 

s±#>. tfzmi&zm itzmism 1 9n«k>)jt23i 

1X0 l±J L*:53?SM?>«£ F E - S E MfcJ: Oti^L 
Ni, Fe. Co. FeNiM'NiCo© 

m&ttfflLLittm&t-cttmi 2(a) (ciK-r 

t>tlKi)\ ti~X>i-S1-*-7<7)fcmzlt'<*lt£WM. 
Thit:. -H* AufrbK&WBtf-ttiliAgfrt,* 

[0092] mmm 

mz. vv?77 <-Witi:t'zm^zt}-xy-T-;+ 

[00931 ft, l2lT03a*>£«£JffigLfc. 
(D^@aR±t:Ti*»<Jja8(iW2 0nm) L 

fc_Be p t 7 rmzx >otiim mm4 o n m > l 

fc. $ &fc*£>Jtfc: 1 0 nmfflllON i fcjfiRU - 

fBtfefc J: 5 0 n m- 1 0 u mftcr, p 7 M* ( # H 
•y hOiaffl : K>y OfSS*) IcSnlLfc. 

( 2 ) P t mm ( KIV4 0 n m ) L^SsS*^ 
^iBt;. ^Fi7)^-*>y-^ (CH^di^yU) 

h Z b izi OfJt 1 0 n mft<0#-#><7> K „ h K y 
H3iaH: K-yhgOl Ofl$S&) Sr»«Lfc. 



( 3 ) S^3E«±(C^ 1 0 nmOffigftN i Bt$ftll 
U ditSrX^'fei OOOtKMUN iK£<g& 

[0094] i-j ixni>ixt:mm*tL?ti®«i,zm 

6 tS^Rjlco*;!/^- 2 4 fcjgfi L . KJfcgSf 2 1 |*| 
*8JRiR2 7T'l o-6;u^it^Uft. 

-2 4 s 3 o otcamiu mwx-$>i r^i-uy 
iztmx. ^)T7i>bfcmtfxmA%2 6frt>mAL 

fc. irto#*ffi£t&E#£5 0/^#/-K 

7-fef-Vy<0^JBE5 5^X#/K 'Ml ?A«0#EE£ 4 0 
/^/l/fc&SidfcfBjBU S«ltM|6]mffi2 2<7) 
HfcFR«* (300W) SraSnLTr^JCvSfttS 

■a-c 3 o#i3K& ut. m.wmm\± 2 0 m mt 

■BUS. SMoSr&TU T?Xv£ 

[0095] RiJtHLfcEBfflRaJlW&FE-SEM 
fcJOWJKUti:^ ±te^3ScO««OV^iiCfc 
^Ti>, 012 (a) ICTKtid&iWl&l 0~SfclO 
0 n mcO^-^>"ty f- 

C«« LT l^Jt . CIO t ^ »ROflfi<!D^t (iSTOT 

f-i - 7*oSt*tik^ntf sutc J> -o . 

[0096] |UMi^]4 

>j y/77 < -WxKzzm^ximnmkUft 

[ 0 0 9 7 ] 4-f . 53aatifcT i»IV<lMI (MS 
2 0nm) Lfc±£Pt*x/'C??}&K:j:9JftR («Jg 
4 0nm) Lfc. -?-<7)±(cl/vX h m§i& : RD2 0 

00 ; Hiflaft («) ) *»«L. *mmw-- 

03(c) t^Ucck ')^P3Htt^C o§^«ii^»R 
[0 0 98] i<^l«*3a«ElfctTEa6t3St«a<0 

*>vy- 2 4 taa t . mm® 2 1 ^ m$m 21 x- 

1 0- 6 yN-X*;PtT'^L/ia, *^^-2 4 £6 0 0 

i^lCpSL. fflRlk*W«aS2 2«BlfcFR»j 
(30 0W) S9aniLT7 , 9XvSr«4$*T6 04fflJ 
fiU»UJt. ^fc. «filSEIitit2 0inmfc:MDL^. R 

[0099] K"jajtfc^UMS<^*B*FE-SEM 
CJrOWKLfcki*. 012 (a)K*tJ:d*ag 

SlOOn m<7)^-*>t-/f a-7*3&q6K*>i»IH3r* 
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[0 1 0 01501015 

[0101] HJSWI 1 1 H«lCE*GS«JhfcF e N i 

SI 



No. 



1 7-th> 



2 



3 



4 



5 



6 



7 



8 



9 



1 0 ^v*+J-> 



0ra<Offifct3i tfc t Z bX\ v4 9 D« ( 2 0 0 W ) 

ti6 0 0"Cf:Lfc. ^Ltv^f ?n»0>8S£»7L't 

ajLfc. H0ajL3t53SaRwSH^FE-SEMt:J: 
( a ) iZTfcti. 0 ttMW. 1 0 ~-ffc 1 0 0 n m<7># -tf 

y-^-y f- LTV &#>t t> JS£J 

#XNo, 5-1 OtCfcUT^-^y-fZ-fa-^H 
[0 1 03] 3SSIM6 

(«ffl.<^«)*BI*«(W9f«LfcJP*0. 5mm<07 



A t JWUSlfloMf* B Ltz . »AflW)«E* & 1 
o- J -i ov-w#/Pi u fixh<Mtm$W&}<r>i 
~1 0%fc Lfc. #*Afc#*B<98Sfc*c9jfl-g-£tt 

[0102] 

[mi 



mwm. 

Bj : Be=l : 10) 



fct>fc«U vMSrl 7'C(lSg^-frt*^4 0V<7) 
mffS-EPUDLT 1 0*fflftttLTI»&efr(ra£$jft3-& 
fc. &££^R£6SJt%W»JVKfcl . 8m&%<?>'7 
DAB££tr*S»fcl4i5ISiai/t. -mfiLLtM 

1 7-CC3c^-ft§-e-T*^4 0VO1ftE^EpSllUT5^ 

CoS0 4 • 7H 2 0£5«ffi%&tfH 3 B0 3 $: 
X- 50Hz. 1 5V<03SPKESrldHB9ttDLfc. -t 



(14) 
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it:, zwfflmwmm. 1 o nrat-fcot. 

ft. H8 «0*;b^- 3 3 OkMSIcISS 

^*A«3 5*^a.U^AT1 0fg#ft!Uw*3t#X 
ft 5 0 s c c mO«UfC*A LTRJGSH3 1 rtOflDj 

£MLxm&.m.*6 0 0X:lzL1z. iggtfSJgLfc 

L-ytfXft 5 0 s c c m08£atSALTKJS«ffi3 1 
i*K9E7jft 1 0 0 OAX^/KwUT 2 O^-iaftft tfc. 
^LT, ^HS7>rft?lLT. #X*Aff34, 3 5 
a»£o#X<9ft&ftjg»rL*:&. 8Bi\ft&$£U 

wotoLtz. 

[01 04) K9tKLfcS«0>8ffl£FE-SEMfcJ: 
OHLfcfc^. 37(e) tSWWfcSUcidt 
*fe^E<?DWLi*l*^» L^Mct&KfC t) - #y -t- / + *. 
-yo&MLXWz. ZOk.%#-#>i- 

Bffix'&.wt&mmcr>fi 7<nmm ^ 

ixfz. 

to i 0 5) mmmi 

mm\6 tmmizLxmmt Lx^r^i-^^zm 
mk-itiz x imLm&tft-yizm, &.T<vm$.<Dnm 
mTmmztnztLmitzm^xmz&ffiifrbz&fo 

*S»No. 1 (»j£$#l$jfcg8tFejttl£F) : 

FeS0 4 -7H 2 O 5MM% 

H3BO3 2SS% 

^JqSjKNo. 2 ()Bl£Sft*«*«CoRM&?-) : 

CoS04- 7H 2 0 5Sfi% 

H3BO3 2M% 

«N o . 3 {MfSLZ1Xhl$Lfk®N iffit?) : 

N i S 04 • 6H 2 0 5SS% 

H3BO3 2tt*% 

*S»N o . 4 ( #Jft**l*jft*KF e N i W ) : 

N i S 04 • 6H 2 0 2fifi% 

FeS04 • 7H 2 0 2Sffi% 

H3BO3 2Sfi% 

*»«no. 5 (jgjssfiijaaiasnjtte^F) : 

SnS04 5ffifl% 
H3BO3 2fifi% 



m.o*>i>y-3 3m$i®mzwm.Lxm : <r)3&x 

4 y 3 1 rt£»»L,T*»i<K tfxgAf 

3 5*^ 'J -7 ATI 0fi«RLfc*f^*50sc 
c mc^,?ufiT'-?SAlT£lD§Js3 1 l*l<?)E2)ft 5 0 0^' 

$igJKft4 0 0-6 0 ot:<o«Hrt-c9f€wa«tRje 

Lfc. SM6&«£Jtlfc» % ^^A«3 4*^^'J'7A 
"CI 0fg£^UtT-fe?-Uy;#X£50s c cm<0g5 
MT'*£ALTKJfr§:§s3 1 l*]tfDfiE7Jft 1 0 0 O^x^/P 

fcLT6oiHaifia*tfc. *it. mmwmL 

jff**A*3 4» 3 5*>£><^XOftJ&ft)g»rU: 

* 1 A>^4't*KSrlX , 9ajt, ^-OglfflftFE-SEM 
tfl&U:. fOlSII, Fe, Co, NiifcliFeN 

i ftm«^t Lxm^m&z&ti-#yi-si-i.-7 
oimwvmzixtztf. snZf&gmtLfzti&itti- 

^m^N i , coitzitF&xhi^iza^x. mm 

fc. 
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JI^O. 5mm<OPtaHROSlBSt:«ffifc:J:OT/l'S- 

M.(D7iv^-^mi<zm.m\ tmrnzLxmnzm®. 

Liz. W\z. Ni SO, • 7H 2 Oft5MJ;%. H 3 B0 3 

ft 2a«%£tf«ttffl7i<s?aftffl^T»60)j 1 i ibj«o 

i »tm>tt©i* l 0 n mT$> o fc. 

[0107) S«$rH8t^L^a«0*;^- 
3 3^m£ftH£|£BLTA>£>#E:^5M y 3 6T'Kl5^ 
«3 1rtft»mL, #X$A«3 5A»<WJ'7A-eiO 
1S«S?U)t**^Xft 5 0 s c c mcOeSfiT^ALTg: 
^$513 1 (*Jf)JE#ft 5 0 0A-x*;l/HL^. *LT. 

*JH»7yr3 7 ft^.jiLTS«}M^ft 5 0 (m=aje 

Uc„ SJg^^LJt^ ^*X^Al : 34*^ / \y'>A 
T'l 0fg(C#f?L^r-fef-U-y*'Xft50sccmOffi 
ftT»ALTEl6»ffl3 1 (*I<7)E7Jft 1 0 0 OnzfijV 

x.vx2o%mMLiz, zlx, mmyrzwL 

X, XxmA'gSA. 3 5frhCDtiAff)im$:WB\Liz 
*»^> A«+{cS*ftK *) ft Ltz. 

[0108) at, i<?)»RftaaBS»=A*i, a i ft 

ffitaADSfttcJ; OIUWT'^ 1 0 0 n mj£K LTSffimii 
ft»*L. H9 (e) tCS-fflBtftttfc. ^nftM^IT 

eontRiL. »«ftr-xtt, s«a®tm 

L^ffi^ffi (09 ( e ) Tti5T^7K) ft^'J y 
L, KCatLtn« t '9 1 0 mrnffitltzfflMZTy- Fft 
lft(t. 7y-FtlkV<7)®Eft9ttDUw«ST\ /'J 
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M&mm WS.t LTit^L^S i 7X^-£fB 
W &m&mmz£ 0 F e £ 2 . 5 n mcOW$(C^« 

.Ii"t£*S4§fi%, A.>jr>A9 6gM%0# 

Hrv+x-8 0 o'cxsftm 7-->v-rh t . s i 

-<7>J| Wc^g 5-~100nm<0Fe cOiS^^*^ 

--^AlSS-ISffit U 3M^a7igrt&$£llSi:ki> 
OIL, 1 7"C(c^{t$-tfT*^4 0 V<7>mfiE 

Uz6mM%cOV>®b 1 . 8Iti%<7>yoAlE£-&tf 
*§?Stl 4^|BJJS LTK9Bfc£. WiS 3 M i'.a. ^Kbfc 
^tc^®fcftC«L. 1 TClzgfefcmtXfr 

m) zmtz. 

[oiio] Kit. mtlvfti±ti&&z®%m s c i 
matte, -e lthk3 o°c£<sft »j y 

■m.cr> f e mmm? ix^i mmz±& itzm$. 
\,z^mw<n*>vy-3 3m%.m.izw.wL, mm 

-f>3 6T'Kte^§s3 ll*I^SfmLT*^, tfxmA<g 
3 5*^^'J ^7 AX' 1 0fg#J?L/C7j<^.X^ 5 0 s c 
c m<r>%iM.X'&X LXKm^S 1 fl<0,E;f|£ 5 0 Ort 
Xt/MzUz. ZIX. mmyy73Tk£MLX& 

mm.^i oo'c\,zLtz. wmifeLt&t. #xmx 

<§3 4j&»<WJ'7 ATI 0te#i?U:xf-i/y#.x£5 
0 s c c mOfftfitiiA LT50&&2s3 1 rtOff^j £ 1 
OOO^X#;M;iLT2 0#l3<£ftUc. fLT, 
H^yT^fSLT, #x>IA < f34. 35ti*hWxcr> 

m*m\Ltd&, sbru wm&%.*mmzLxfrt> 

BMV-9lXfrh±%Wzmi.ZmS,Ltz. 
[0111] &9ffiLfc^±0-?.x?2lK5:FE-S 

EMX'wmuztzz. -?z7mMz$-x>i-;?- 
^-y^mix^^mmm^tit^ mz. -?x?* 
m?\-ixm.m.wzwmuztz?>. it&tsQOnm 
m-x>i-si-*-7tfmmiz+*-7nmzm$ 
2^tzm<x'mm<vfc&m>t>mm.i}mzffLfkix o 



tt-ixmmztLtzz&m-xyi'/i-j.-T'frtztci, 
mmt>ntz. 

[0 1 12]^^J10 

mm9kmizLxmiK-?x?z. si^- 
.Brfssu •^x-7<nm f <.-xbX'Ws.ttz. tlx 
mmm^mwizAti. n i mmamzxo-?x^± 

-Kfrt > *7JiJ\-\,zm.lzm nmlfUc. i<0jftfl£(c 
ioT. -7A^±DBfc{±N i cmmWlS.ZtL. -7X7 
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TKJ6SS3 1 ftcomilt: 1 0 0 O^X^MzLX 6 0 
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EMTIIBKLfcii*, ixjimMzli-Xy-Y Jl- 
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IZ ± *) m 2 iZTjk l tztimfr t> * S SIRS: 5 n rncoii $ (C 
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cots mz x h a - t- y f- a - r $r -> t . 
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5 0 s c c m£7)j!ftTi£ALTraEg§§3 1 l*!OjE^S- 

1 0 0 0^#/Hcl-C6 0^W8l£. -eLT, # 

S2 



[0 1 1 8] B5tOtUt^S«±«vx^«2rFE-S 

J: Sic, N i , CoifcttFea^fcajSJMJreHL (S 

[0119] 
[*2] 











1 


Fe 


700 


© 


2 


Co 


900 


O 


3 


Ni 


5 00 


0 


4 


FeN i 


5 00 


o 




1 : 1) 






5 


P t 


12 00 


A 



[0 120] 

JBtfW Sit A*T"£ , *»«#*<D»iROfi*Jl£»f S £ 

[oi2i] Mtc *jEfl<!!>»2wii3t*i6tc iiiar. 
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-miTfctwx'hi. 
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■cs>&. 
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•CJ>S. 

[010] (a)- (e)tt. «?L£1W4'?**£ % 

[011] (a) ~ (e) (i, «L&^1-S-?x^$rS 

-7"CDl! JtlgcoHfl £5cf 0T'£> S> . 
[012] S*±C**Lfc*-^>"^>'f-a-7"OR 
WSTft "3 s ( a ) tt«*HtcSttfr#ffl-e«Oj£fi«flS 
fcSStfflL (b) (i««cH{C»-5^|f0T'O*-#yt 
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